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Improvement of Water Entry Performance of a Free-fall Lifeboat
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Summary

Recently, free-fall lifeboats have been widely adopted as efficient and safety life saving
apparatuses for large merchant ships such as bulk carriers and tankers. However, because the
increase of the size of mother ships leads to increases in fall heights, dangerous behaviours such as
the occurrence of boat motion towards the mother ship after water entry and/or intensive
acceleration to the occupants in the boat when it enters the water surface must be anticipated.

In past studies, water entry performance has mainly been examined in terms of the launching
conditions of free-fall lifeboats; the effect of hull shape has not generally been investigated. In this
study, therefore, model experiments and numerical simulations were carried out, and a free-fall
lifeboat system to be used for large merchant ships with 25 meter fall heights was examined.
Improvement of the hull shape and optimization of the launching parameters were then conducted

based on the issues found from the investigation.
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Fig.1 Launching of a free-fall lifeboat.
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Fig.2 Water entry parameters of a free-fall lifeboat.
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Fig.3 Lifeboat model and the position of accelerometers.
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Fig4 Comparison of the measured and computed
acceleration in the normal direction (H=2.273L, 0 = 40°,

.Lgo- =0.648L, L,,=0.19241, I=1.1m; definitions of
parameters are shown in Fig. 9).
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Fig.5 Computed water entry motion of the free-fall lifeboat
(H=2.273L,© = 40°, Ly» =0.648L, L, =0.1924L).
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Fig.7 Comparison of the trajectories of the COGs of three
lifeboats  (H=2.273L, 0 = 40°, Ly, =0. 8L, L,=0.1924L).
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Fig.8 Comparison of the normal acceleration at the bow (A1)
of the three lifeboats (H=2.273L,0 = 40°, L,y =0. 8L,
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5. #kREOBEL

5.1 REaDSOMARY

A TIE. Fig9 KRTADDNRITA—F (EFH
S H, BEHEMAO. HEEOWREES Ly, KL —
NWOBELEDEFDES L) ZEKEHEEER, 7277
L. B TES HEIBMOEMADITRESKICL DTS-
b given DRHBEEX, BODILKEEHILTD &
BEZ5,

ZIT, INSDNT A5 LHBBEDE KRS D
BREMBICHAT S, £9'. OIIEEH S OMHED
REAEEXRT S, £z, OIIKEICEKT IO
DEKA (Figl DOg) 2ELATHEERNSIA—FT
HD, BRAVAKENWIEHMBEIIKPES LAY BE
FRHD. —H O WhISNEBITEREE 2> THL
WRASIT%ERIT, BEDRILIZOMNKETES
EREVEICEVADZ EAREICAZZDT, HHLO
=50° BEIRTRELEZISNS, KRIZ Ly TH B,
CDONIA—FITHE LOBEBREEICEEL. Ledtk
ENFLEEBEENKREL D0, BHERBTOME
E T ORGREINEL 25, ZORE, HEEENDS
{725, MKEEGE TELFT PR TBEILICES T,
HTESITOMOSTHEKA e MFEF—FELRZDT,
L2 RELKTHI LI K> THAMBEKRER LD &
SWHETEHZHHLDPTNENIAY Y "B B, L
b IR EEEE O ICEG T 3. LA E N &,
BROBLNEAREZEBLEH EITEKL —ILAEE
e E<EALET S0, HREEEHNAZLS LS,
—RICERBD L2 HEDRES LB EWHE VAT LN
KEMELUTHELLBWEEZEZSND, —H, L itk
RO BICHBETEMOBRHEEL B FHBLRVED,
WREEEEMHTEFRELT L. DESI2EL< T2 L
WO LENETHS 0, 72750, LuaNAICHES &8I
WEETRBERTARND, KMEDR & AT
REITHUEI Lin >0 E2BEDICHETILEND
%,



116 _ U2 E15

Launch skid
/ ’

-—Launch rail

Axial direction

Lowest point
of launch skid
o'

>
Skid angle
Fall Height
H

Global origin O Water Surface

Ty

Fig.9 Launching parameters.
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Table 1 _Optimum launching conditions.
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Fig.10 Computed trajectories for the conditions shown in
Table 1. |
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Fig.11 Computed accelerations for the conditions shown in
Table 1.
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Fig.12 Computed trajectories for the conditions shown in
Table 2.
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Fig.13 Computed accelerations for the conditions shown in
Table 2.
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Fig.14 Computed trajectories for the conditions shown in
Table 3.
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Fig.15 Computed accelerations for the conditions shown in
Table 3.
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